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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an orientative lamination method 

of 

different kind of organic material thin film suitable for production 
of organic 

super lattice by laminating cyclic organic molecules sequentially on 
an organic 

material having at least single chain molecule structure while 
skewering . 

SOLUTION: At first, azobenzene 1 having a chain of alkyl group 5 
is formed 

in single layer on an Au electrode 2 deposited on an Si substrate T 
by 

Langmuir-Blodgett method. It is then immersed into ferrocene 
functioned 

βcyclodextrin solution and applied with a field. Consequently < 
layer of 

ferrocene functioned sbeta; cyclodextrin 3 is formed while being 
skewered by 
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the alkyl group chain 5 of azobenzene 1. Similarly, an organic super 
lattice 

structure is produced when it is immersed into ruthenocene functioned 
& gamma; 

cyclodextrin solution. Finally, it is irradiated with UV-rays and 
alkyl group 

chain is terminated by isomerizing anthracene thus stabilizing the 
structure . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic superlattice ingredient which is an organic material which has at least one 
chain molecule structure and two or more sorts of cyclic molecule structures, and is 
characterized by carrying out the laminating of the above-mentioned cyclic molecule to the 
shape of a skewer through the above-mentioned chain molecule. 

[Claim 2] The organic superlattice ingredient which carried out the two or more sort laminating 
of the organic superlattice ingredient according to claim 1. 

[Claim 3] The organic superlattice ingredient characterized by being arranged on amorphous 
material front faces, such as crystal ingredients, such as Si and GaAs from which two or more 
organic superlattice ingredients according to claim 1 or 2 serve as a substrate, and InP, 
germanium, or glass. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the organic superlattice ingredient used as a 
non-linear optical material or an electronic ingredient, and its process. 
[0002] 



PRIOR ART 

[Description of the Prior Art] Research which invents artificially the ingredient which carries 
out the laminating of the thin film of a dissimilar material, and has a desired property 
conventionally has been done briskly. Especially the thing [ thickness / of a thin film ] using a 
thin film dozens of nm or less was called the superstructure, and has mainly been actively 
studied centering on a semi-conductor. This semi-conductor artificial ingredient is used, and 
various new devices are realized and put in practical use by the end of today. However, a 
limitation is in the physical -properties value realized only with a semiconductor material, and an 
invention of a new artificial ingredient is desired towards production of a more efficient device. 
[0003] As an exotic material which meets such a demand, promising ** of the superlattice of an 
organic material is carried out. Since an organic material has the charm which is not in the 
conventional semi-conductor, like there are some which vary to an isomer by optical excitation, 
if the superstructure is put in practical use and physical-properties control is attained, it will be 
expected that a new fimctional device can be developed. In order to obtain an efficient organic 
material, it is thought that it is necessary to control and carry out the laminating even of the 
orientation of each molecule. 

[0004] For this reason, the orientation of an organic molecule is controlled by the paper 
"orientation control of the polyurea thin film by ionization vacuum deposition" by Shingaku 
Giho's (24 vol. 96, OME- 96 -29, pp.19- 1996) Kikuchi and others, and the approach of forming 



a thin film on a substrate is reported, for example in it. 
[0005] 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the above-mentioned technique, it does 
not pass for the monolayer formation of the organic thin film of a stacking tendency to be carried 
out, and by the time it carries out the laminating of the dissimilar material, with a stacking 
tendency held, it will not have resulted. Since the laminating of a dissimilar material is 
indispensable to production of a superstructure, establishment of the technique is desired. 
[0006] Therefore, this invention offers the stacking tendency laminated layers method of the 
different-species organic material thin film suitable for organic superlattice production. 
[0007] 

MEANS. ^ ( ..; : r - 

[Means for Solving the Problem] The organic superlattice ingredient of this invention has the 
structure formed in the organic material with at least one chain molecule structure by carrying 
out the laminating of the annular organic molecule one by one at the shape of food on a skewer. 
[0008] 

[Embodiment of the Invention] The typical perspective view of the organic superstructure as one 
example of the organic superlattice by this invention is shown in drawing 1 . On the Au electrode 
2 which vapor-deposited the azobenzene 1 which uses an alkyl group 5 as a chain on the Si 
substrate 7 as shown in drawing, monolayer formation was carried out, the laminating of the 
ferrocene organic- functions-ized beta cyclodextrin 3 and the RUTENOSEN organic-functions- 
ized gamma cyclodextrin 4 which have the annular molecular structure in this chain was carried 
out to the shape of food on a skewer at order, and the superstructure was formed. 
[0009] Drawing 2 is drawing showing the method of producing the organic superlattice of 
drawing 1 . Monolayer formation of the azobenzene 1 which uses an alkyl group 5 as a chain on 
the Au electrode 2 first vapor-deposited on the Si substrate 7 as shown in drawing is carried out 
by the Langmuir-Blodgett's technique (a). Next, this is immersed in a ferrocene organic- 
fiinctions-ized beta cyclodextrin solution, and electric field are impressed. Then, one 
stratification is carried out in the form where the food on a skewer of the ferrocene organic- 
fiinctions-ized beta cyclodextrin 3 is carried out to the alkyl group chain 5 of an azobenzene 1 
(b). 

[0010] Next, if similarly immersed in a RUTENOSEN organic-functions-ized gamma 
cyclodextrin solution, the organic superstructure of this drawing (c) and (d) will be produced. 
Finally ultraviolet rays are irradiated, an anthracene is isomerized as shown in drawing, 
termination of the alkyl group chain is carried out, and structure is stabilized (e). 
[001 1] Drawing 3 is as a result of [ of the organic superlattice thin film which carried out in this 
way and was produced ] X diffraction measurement. As shown in drawing, the satellite peak 
corresponding to a superstructure has appeared in the diffraction spectrum, and it was shown that 
an organic superstructure is producible by this approach. 
[0012] 

[Effect of the Invention] The process of the organic superlattice by this invention from such a 



result is effective in implementation of a highly efficient electron and light corpuscle child. 



DESCRPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The typical perspective view of the organic superstructure of one example of this 
invention. 

[Drawing 21 The typical perspective view showing the method of producing the organic 
superlattice of drawing 1 . 

[Drawing 31 The X diffraction spectrum Fig. of the organic superlattice of drawing 1 . 
[Description of Notations] 

1 [ _ RUTENOSEN organic-functions-ized gamma cyclodextrin, 5 /-An alkyl group chain, 6 / 
- An anthracene, 7 / - Si substrate. ] -- An azobenzene, 2 - Au electrode, 3 ~ Ferrocene 
organic-functions-ized beta cyclodextrin, 4 
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